The objective of this paper is to examine and analyze empirically whether the Central and Eastern Europe countries` reformed pension systems are providing adequate and safe pensions. Starting in 1990s, most Central and Eastern European countries radically reformed their pension systems. The rising optimism initiates many studies where the advantages of the reforms were in the focus.
Introduction
In Central and Eastern Europe (CEE), almost all countries have reformed their pension systems in the past two decades as a response to the population aging and fiscal pressures.
Many of them have implemented the Chilean model; defined-contribution schemes based on individual pension savings accounts and adopted the multi-pillar pension structure. In the new system the first pillar that is mandatory and managed by the government, represents a pay-as-you-go scheme. The second pillar is mandatory also but based on a funded scheme, and the last pillar a funded one is voluntary.
Most of the studies are exploiting the reasons for the pension system reform, the design of the reformed system, the investment activities and its performance, and only few are paying attention to the capacity of the reformed system to provide its sustainability and adequate pensions to the population. However, those studies that examine the impact of the reformed pension systems to the amount of future pension have not included the Macedonian pension system in their researches. This is because Macedonian pension system is among the last reformed and the pension funds assets are still insignificant: in 2010, 2.9% from GDP compared with 15.8% in Poland and 14.6% in Hungary, the leading pension reform countries among the CEE counties (Pension Markets in Focus No 8, July 2011) .
In many EU countries, especially in the CEE countries, which have adopted the second pillar later than Latin American countries, the global financial crisis has raised questions concerning the benefit of switching to a mixed pension system, in comparison with the former one which relied exclusively on public pay-as-you-go schemes. The shocks to pension systems caused by the financial near meltdowns in 2008/2009 balanced, but the question remains how its effects are likely to linger with us in the decades to come, because of the Reformed Pensions Systems in Central and Eastern Europe: Challenges to future safe pension benefits 2 long run character of the pension savings. Therefore, the beliefs in the future reliable pensions within the reformed pension systems in CEE countries are becoming questionable.
The aim of this paper is to assess the adequacy of prospective retiring income of Macedonia' current generations of workers to the retiring income of current retiree, and compare those results with those in the selected CEE countries (Poland, Hungary, Slovakia and Bulgaria). Pension system sustainability will also be in the focus of our analysis.
Literature Review: The Impact of the Pension reforms on the future pension benefit
Defining pension adequacy is clearly more controversial than defining pension sustainability. Whereas the definition of sustainability exposes the perception of actuarial fairness, there is different conception for the adequate pension systems. Some are concentrating on alleviation the poverty while others will say adequacy should cover both this poverty objective as well as the guarantee that pensioners can maintain a decent living standard or even a broader condition on the income distribution to pensioners (Draxler & Mortensen, 2009) . Various definitions also explain why there is a more long-standing tradition to focus on the sustainability of pension systems in the median and long term. Fornero and Vanriet (2005) recapitulate some definitions related to adequate pensions. The adequacy concept of a pension is defined as:"securely financed, adequate income that does not destabilize public finances or impose an excessive burden on future generations, while maintaining fairness and solidarity, and responding to the changing needs of individuals and society" (Social Protection Committee, 2000) . "Public earnings-related schemes (first pillar), private occupational schemes (second pillar) and individual retirement provision (third pillar), provide good opportunities for most Europeans to maintain their living standards after retirement" provide adequacy (European Commission, 2002) . Pension systems should "ensure that older people are not placed at risk of poverty and can enjoy a decent standard of living" and "enable people to maintain, to a reasonable degree, their living standards after retirement" (Laeken summit, 2001) . At the Laeken summit (2001), the members of the EU-15 have fixed eleven objectives for pension systems with particular emphasis on three general targets: adequacy, financial sustainability and modernization. Three of the eleven objectives specially referred to the adequacy of pension systems: poverty among the elderly population, living standard smoothing after retirement and (intra and inter-generational) solidarity (EC, 2003) . In this study, we are focusing on the definition of indexes for living standard smoothing after retirement.
Аs the number of pensioners in Europe rises in relation to the number of people in employment, ensuring adequate pensions on sustainable basis has became a major challenge.
The wave of "pension privatization" was expanding during the last three decades (Brooks, 2005; Clark & Whiteside, 2005; Ervik, 2005; Guardiancich, 2008; Kay & Sinha, 2008; Madrid, 2003; Müller, 2001; Orenstein, 2008; Weyland, 2005) , started as a regional trend in Latin America and Central and Eastern Europe in the 1990s, later spread to Africa and Asia.
Pension reform cut the state provision for old-age retirement and increase individuals' responsibility (Hacker, 2006; Munnell & Sass, 2007) .
The global financial crisis of 2008-2010 seems to have ceased, at least temporarily, so there is a trend towards mandating savings in individual funded pension accounts worldwide, the core reform of the pension privatization trend. Since the crisis, not a single country has adopted mandatory individual accounts and several of them only have considered but not implemented.
Some of them have even taken some few specific actions in this respect (World Bank, 2009; Velculescu, 2011) : some countries have modified the overall contribution rate, and some of them increased it in order to alleviate the fiscal deficit (e.g. Romania). Others have reduced it, with the aim of fostering the employment and incomes (e.g. Macedonia and Bulgaria). Several have frozen or adjusted differently in comparison with the prior calendar of the second pillar contribution rate (e.g. Estonia, Lithuania, Latvia, Romania, and Estonia).
Moreover, more radical measures have been taken by some CEE countries, allowing individuals to switch back to the old system, getting out of the second Pillar (e.g. Hungary, Slovakia) or making the second pillar voluntary to new entrants on the labor market (e.g. Slovakia). Finally, they have taken some measures in order to prevent early retirement (e.g. Hungary, Poland, and Latvia) or they increase the retirement age limit (e.g. Hungary, Romania, and Poland). Milos and Milos (2011) believe that all these actions taken by the authorities in order to alleviate the budget tensions are short-term solutions, thus the reform of the pension system must continue. Jarrett (2011) pointed out that trying to solve the problem of public finance sustainability by radically shrinking the second tier of the pension system has obvious costs in terms of poverty among old-age pensioners. Their benefits will be considerably lower than the ones of working age, and it will strongly affect their confidence in the multi-pillar system.
The current economic crisis is the first one since the pension reform implementation in the CEE countries. Earlier, the researchers focused mainly on the reformed pension systems' structures and pension funds' investment activities in the newly established second pillars. Macedonia reformed its pension system in 2006, among the latest CEE countries that have made structural pension reform. The impact of the reformed pension system especially on the future retirees' incomes, we cannot precisely see for at least next 20 years 1 . However, by using the calculations for the replacement ratios in this paper we will try to answer approximately the previously touched dilemmas.
Model and Data
The issue of pension income adequacy (Zaidi, 2010) has not been a priority in pension reforms. During the initiation of the Macedonian pension reform, we have no evidence of a study that measure the expectations for obtaining higher pension benefit from the reformed pension system. Thus, this paper focuses on the current and future pensions for three groups of workers (low, average and above average earners), for those who stayed in the pay-as-yougo system and those who entered the reformed (three pillar) system.
We will use different ratios to evaluate how Macedonian and selected CEE Countries' reformed pension systems will affect pension levels in the future. To analyze the aggregate impact of pension reforms we will use the indicator 'Benefit Ratio', as calculated by the Working Group on Ageing of the EU's Economic Policy Committee. The Benefit ratio calculation:
Where GAPB is the gross average pension benefit and EGAW is the economy wide gross average wage. GAPB calculation is:
OAP + EP + SP + DP = GAPB To analyze the impact of the pension reforms on the structure of future pension system, we will calculate the changes in the 'Net Replacement Rate' before and after the pension reform for low, average (basic scenario) and above average workers wage. Calculation of Net Replacement Rate is:
Where NP is the Net Pension (gross pension, tax deducted), and NAW is the Net Average Real Wage calculated for 40 years.
NRR will be calculated using a case of a male worker who enter into employment during 2006 and will retire in 2046 and spent his full career working (40 years) in Macedonia, and then will be compared with those for the selected CEE countries.
Last but not the least; we will focus on the changes in the entitlement of public pension 
Methodology
We only take the PAYG system in consideration when calculating the pension benefits for employees remaining in the first pillar and for those entering the reformed pension system both mandatory pension schemes (PAYG and fully funded pension system) are used. In this research, we neglected the voluntary pension system for the insignificant role in providing retirement incomes in Macedonia.
1. In order to calculate the Benefit ratio for 2060 the actuarial projection for the old-age, early pensions, survivors, and disability pensions will be used (FPID Report, 2010) , and then this ratio will be compared with the one for 2007 which is the first year of the reformed pension system in Macedonia. We will also conduct a comparative analysis with the available data for the Benefit Ratios already calculated in the OECD 2009
Report for the selected CEE countries.
2. In order to compare those employees who stayed in the pay-as-you-go system and those who enter the reformed pension system for the period 2006-2046, we use the calculations for the Net Replacement Rate. Net Replacement Rate will be calculated as:
Where, NP is the net pension (pension, tax deducted), and NW is the net wage (gross wage minus contributions, tax deductions and taxes).
For those who stayed in the PAYG system, according to the current legislated policy solutions -the Law on Pension Insurance and Disability, pension replacement rate is 72% in 2046 (we use only this scenario in the comparative analysis because the same replacement rate is valid for different level of earnings). We will adjust this replacement rate by the tax rate of 10% 4 . For those who enter the reformed pension system NRR will be calculated as a sum of the replacement rate in the first pillar (maximum 30% for contributing 40 years minus tax rate of 10%), and the replacement rate in the second For the calculations of the contribution fee, entry fee, management fee and tax rate, we use currently legislated reforms policy solutions. The total pension contribution fee is 18% on the gross wage, where 65% remains in the first pillar and 35% goes to the second pillar (or 6.3% from the gross wage). The entry fee is 4% and the management fee calculated on yearly basis for the accumulated assets is 0.6%. We use monthly data when computing in our model. Macedonian pension funds` fees are among the highest in the selected CEE countries 6 : Poland 7% (3.5% by 2014), Hungary 4.5%, Slovakia 1% and Bulgaria 5%. Taking in consideration that the entry fee is 4% and the real rate of return is only 2.25% for the operating period, main concern of all involved parties should be to decrease the entry fee and increase the rate of return. We will complete the comparative analysis, using data for the TRR in 2009 OECD Report for the selected CEE countries.
Discussion of results
As previously mentioned in the Model and Data section, the issue of pension system sustainability and pension income adequacy in Macedonian has not been subject of foreign, neither domestic research studies. Thus, this paper focuses on the current and future pensions and the replacement rates, analyzing different scenarios: workers who remain in the pay-asyou-go system and workers who enter the reformed system, with low, average and above average earnings. The results from the calculated and compared indexes are as follows:
1. Benefit Ratio, that measures the evolution of pension expenditures per pensioner in relation to the wage per worker in Macedonia: The Benefit Ratio is declining in all examined countries showing fall of the public pensions in relation to the wages. It is a result of reformed measures for providing longterm financial sustainability of a public system. These results will lead to relatively increased poverty of older people in the future, which will require government help in a form of a social assistance. In the reformed pension systems in all countries elaborated in this paper, expenditures from the public pillar will be lower in the future. This is quite strong in Poland (-54%) and Slovakia (-27%), moderate in Macedonia (-19%) and Bulgaria (-20%), and low in Hungary (only -8%). The question that arises is will the mandatory private pillar balance the decline in the public pillar. According to the findings in this paper, mandatory private pension schemes except for Poland should offset the shortfall in the public pillar. If not taken policy measures to improve the adequacy in Poland, future retirees will be poorer.
2. Net Replacement Rate as previously stated, measures the impact of pension reforms to the structure of future pension system, for low, average and above average workers wage. As a ratio between the net pension (pension, tax deducted), and the net average wage calculated for 40 years, this paper provides the following results: Net Replacement Rates can be helpful when analyzing the redistributive aspects of the pension system. Elaborated countries in this paper, according to the calculated results, are countries that strengthening links between contribution and benefits, i.e. pensions in retirement and earnings during employment (OECD, 2009) . This means that in those countries the system is rather fair then redistributive, which make concerns regarding the adequacy of future pensions, especially for low earners. With another words, the system is stimulating the employers and employees to declare and paid maximum contributions according to the job position, sector and industry. In Poland, there is a big decline in the pensions for low earners of -23%, fall of only 3% for average earners and 8% rise for high earners. For Slovakia and Hungary, the change is even more significantly. Low earners assume difference of -13% and +10% respectively, while the above average earners expect +43% and +25% respectively. Macedonia tends to make across-the-board cuts in pensions, highest for the low earners -5.6%, -3.1% for above the average earners and only -2.8% for average earners. This system solution, of close NRR's, and small but still fall in NRR's can be anticipated as a policy for providing future equality between deferent earners (at least in rational numbers) and providing system financial sustainability.
3. The changes expected in the average first pension as a proportion of the average wage or so called the Theoretical Replacement Rate, are given in the table below: This is another indicator used in the analysis of the adequacy of pension benefits to future retirees -expected changes in the average first pension received as a proportion of the average wage. Results indicates that for Poland and Macedonia the TRR is projected to decline over the coming period almost the same (-19% points), Hungary and Slovakia will not changed significantly (+5% points; -5% points), while the TRR in Bulgaria suggest immense increase of 15% points.
Conclusions and Recommendations
In the past several years as a response to the global financial crisis, the CEE countries started remodeling the previously reformed private pension systems with an effort to decrease the fiscal deficits.
The initial pension reform implementation made expectations for significant benefits such as increased labor participation, higher saving rates and faster capital market development.
However, these benefits are not visible for the time being. The long-term projections show that the reduced relative levels of public pensions will affect the future sustainability of the pension system. The current analysis of the adequacy of the pension benefits shows that the ratio between the average public pension benefits and the wages in the selected CEE countries is higher than it will be in the future. This implies that the future pensioners will experience a relative deterioration in living standards vis-à-vis the working force, unless their average working live is prolonged.
All these assumptions lead to one general conclusion that the pension system structure needs reevaluation in order to find the optimal structure, taking into account demographics, labor market and socio-economic developments. Calculated reduction in the replacement rates in this paper shows that the reform is not going to create adequate pension benefits. The actual situation of the labor market is changed (temporary and part-time jobs, self-employment) and makes it difficult to complete the lifetime employment that needs to be fulfilled for adequate retirement incomes. Not to forget that calculations for the replacement rates are for a full career employee and still they are not adequate. Therefore, there is a need for additional saving funds apart from the state pensions in order to sustain the current quality level of living when people retire. The government and the regulatory bodies should work together to improve financial education and change behavior towards longer working life and savings to generate greater retirement income.
The comparative analysis indicates relative variation within the selected CEE countries in providing adequate pension benefits and pension system sustainability. Moreover, the similar pension systems' history and the ongoing global financial crises consequences make it difficult to find proper solutions for the problems within the pension systems in each country.
In order to avoid any social imbalance and fiscal distortions policy makers should maintain balance between the adequacy of the future pension benefits and the pension system sustainability. According to its pension system characteristics, each country should use the best of the scientific and empirical experience to continue with the reforms towards the realization of the previously mentioned goals.
Since 2006 (the beginning of the three pillars pension system) Macedonia started facing fiscal problems in terms of covering the public pension expenses, due to the decreased level of total pension contributions collected in the state pension fund. Even though these measures endanger the fiscal stability on short term, it seems only reasonable path towards the longterm pension system sustainability. The changes in the economic and demographic factors in the future will provoke extended fiscal problems, if not implemented any of the reforms.
Policy makers' main concern in the future should be to increase the employment. In doing so, policy makers should not motivate the early retirement. Although it creates opportunities for new employment, the higher expenses will burden the pension system even more.
Despite the previous increase of the retirement age limits, any further extensions will not favor towards decreasing the unemployment. However, following the other European countries experience, where the retirement age is increasing taking into account the extended life expectancy, we recommend the same for Macedonia in near future.
The final asset balance for the pension benefit depends of the contributions flaw, the administrative fees and the rate of return. Therefore increased contributions, reduced pension funds administrative fees, and increased rate of return will lead towards lower costs and pensions that are more adequate.
We used different variables for determining the ratios, such as the inflation rate, contribution fee, entry fee, management fee and the rate of return. However, different results may occur in case other estimated values are used. It is important to say that we use real data to determine the variables, although they refer only to a short time period of the private pension fund` s operation. Tables   Table No. 1 Macedonian Pension System Benefit Ratios (2007 -2060 
